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Applicant 
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This Intemadonal search report has been prepared by this International Searching Authority and is transmined to the applicant 
according to Article 18. A copy is being transmined to the International Bureau. 



sheets. 



This intemalional search report consists of a total of 

n It is aJso accompanied by a copy of each prior art document cited in this report. 



1. Basis of the reporc . . ^ l . • i i- • ..u 

a. With regard to the language, the international search was carried out on the basis of the micmaiionai application m the 
language in which it was filed, unless otherwise indicated under this item. 

□ the international search was carried out on the basis of a translation of the international application Rimished to this 
Authority (Rule 23. 1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the inlemacional application, the intemadonal 
search was carried out on the basis of the sequence listing: 

I I contained In the international application in written form. 

Q filed together with the international application in computer readable form. 

n furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

□ the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been fUmishcd. 

□ the statement that the information recorded in computer readable form is identical to the %vritien sequence listing has 
been furnished. 

2. Q Certain claims were found unsoarchablt (See Box I). 

3. □ Unity of invention is lacking (Sec Box II). 

4. With regard to the title, 

[$<] the text is approved as submitted by the applicant 

□ the text has been established by this Authority to read as follows: 

5. With regard to the abstract 

13 the text is approved as submined by the applicanL 

n the text has been established, according to Rule 38.2(b), by this Authority as it appean in Box III. The applicant may 
within one month from the date of mailing of this international search report, submit commenu to this Authority. 

6. The figure of ihc drawings to be published with the abstract is Figure No.: — 1_ 

gl as suggested by the applicant. □ None of the figures. 

□ because Ihe applicant failed to suggest a figure. 

I 1 because this figure better characterizes the invention. 
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Relevant to claim No. 
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X 
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US5669303 A (MARACAS et aL) 23 September 1997 (23.09,97) 
abstract, fig. 1, 2,3,1 1; claim 1. 



GB 2332985 A (PIONEER) 07 July 1999 (07.07.99), abstract. 



US 5259926 A (KUWABARA) 09 November 1993 (09-1 1.93) 
abstract, fig. 1-4, claims I, 14-26. 

WO 97/06012 Al (IBMC) 20 February 1997 (20.02.97) abstract, 
fig. 1,2,3. 
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2.3 
4-53; 55-61 

2,3 
4-52; 55-61 

1.54 
1,54 
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,jsr document defining the general siete of the art which is not 

considered to be orpanicular relevance 
JE'* carltcr appUcation or patent but published pn or after the international 

filing date 

..U" document which miy throw doubts on priority clalm(s) or which is 
cited to establish (ho publication daw of another citation or other 
Special reason (as specified) 

..O'* document referring to an oral diiclosore. use, exhibition or other 
means 

document published prior to the tniemational filing date but later than 
the priority date claimed 



^T" later document published after the intemaiional filins dale or priority 
date and not in conflict with the application but cited to understand 
(he principle or theory underlying the invention 
document of panicular relevance; ihe claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 
jy" document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combmation 
being obvious to a person skilled in the art 
document member of the same potent ftimily 
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inttfmational appUcaCioo be processed 
according to the Patent Coopcratioo Trea^/. 
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(nCTadonal ApplieaSoTi Ko 



Ltitcnudocul Filmg Date 



Nmc of receiving Office '7C T Intsyrj^oiuJ Appto:ioft" 



Applicant's or agent's 61c refernee 
(2A iieslrsd) (12 ctaracto cate^ 



FP11B3 



Box No. 1 TITLE OF INVENTION 

Mechanical Pacternlng Of 


A Device Layer 


Box No. II APPLICANT 


K«.e and address: fra/m// ca/re foUaw! by gi>^t^.t; for a lep\ "Jf^. .fjf/i^^'S^.y 
of resixiisce ti indicaied belo^J 

Institute of Materials Research & 
Engineering 

Blk S7 Level 3 Kent Ridge Crescent 
S ingapore 1 1 9260 


[~[ This persoa is a3so iovcr^tor. 








Suu" ftiiac i5. ccuatr/) of natioruiir/: | 5'^t= l^t t^^^untr/) of t.r.Ccr.c, 




BaxNo-m FIIRTHERA?PUCANT(S} AND/OR (FURTHER) 1?JVE.VT0R(S) 


OSRAN Opto S eraic onduc t ors GmbH & Co . OHC 
V/ernerwerks c r . 2 
D-930A9 Regensburg, 
Germany 


Tflii person is: 
jTj^ Rpplica-it only 

|~| appUcint and mventar 

1 1 iavcutor only {ETftff 


Sat: (tizt Is, cauAtrj) of nJ±ioaiIity: 
G ermany 


Sute (iaaf fr. cctmflT) of ru-.cerxce: 
C ermany 
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MCCALLUM. GRAEME DAVID 
LLOYD WISE 

TAN JONG PAGAR P O BOX 63 6 
SINGAPORE 910816 

p-, Addr«. r- correspondence: MyU^^,^«^^^^^^^ 

1 1 sjare above U utcd lAltcad io indicate a rpcciai 3wlj,s5 «« 


T=U;hcr.s Ko. 

227 8986 


F*i£-ane No. 

227 3898 


Tel^rlr.tc Ko. 
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d irflt. ; ' 
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If none ofthefeUo^xuh^haxtsisusU this shttt should aot he induM in tktnquest 


Wime and iddroj: (F^rnliy came followed 6/ eiyen jams: foe 9 legal 
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GUENTHER Ewald Karl Michael 

991 Bukic Tiraah Road, #03-11 Maplewoods 

Singapore 589630 


This person is; 

[ )(] applicant and invenlor 

1 1 mvcntof only Cf this cfceci-tcr 
< — ' is oariaL do at fUl In beibwj 


State (that Is, catmUy) of rutJotiAlity: 
G er many 


State (that ts, ectmUy) of residence: 
Singapore 
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CHEN Zhong 

Bik 233 Bukit Batok East Avenue 5 
1? 11-39 

Singapore 650233 
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applicant only 

^ j applioant and inventor 

1 1 mvemor only (If to ctedr-fccc 
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Chinji 1 Singapore 
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COTTERELL Brian 
55 Lorong Sarhad 
Singapore 119166 
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^ I applicant only 

applicant and inventor 
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British 
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j J applicant onfy 
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H Ea Eunjiaji Patent: ASlArsii^ AZ Ajrrbaijtn. BY B«Ia-Ti3, KG KyrgyzAsi, KZ KazaJtSrtLi, MD Republic of 
Moldova, RU Rossiaa Fedent'en, TJ TiJScuua. T>f TurlesteniAia, cid othx Su'j: w!iich u » Coahcca; Su:: 
of the Euruian Palsnt Convcrc'ea «ai oftie PCT 

13 EP European Patent: AT Aiusrl». BE BelsiiEa, CH and LI S'viBrrland trA Lisshsrinszi, CY Cyprus, DE Ctrsas/, 
DKDeiunarl(,ESSoain,FIFrJt:dJRFra3e:.CBUiuKdKiz3<ioc:,CRCrtsc:.Etd=d.rTM^^^ 
MC Monaco, NL heiherUads, PTPsraijiJ, SES*id=a, aadwyotierSutc wiieiu iCocrac:is3Su::or(lie Eiropcaa 
Patent Conver.oon and of the PCT 

S OA OAPIPaCent: BFBKk!ajF«o,BJBea5a.CFCer.ti]AaeanRipubUe,CCCo2g(>.CIC4t=d'lvoir8,CMCarie;eoii, 
CA Gabon. CiV Cuaiea. ML t-lili, MR Mair-sa-iia, NE Niger, SwV Seneeal. TD Cbad, TC Togo, and any o&e: Sate 
which u * cxesiber State of OA?I isd a Cennesr.s Satz otths PCT (irettd.'LX efpz'x±aceita!atztdeird tzetify 

00 doeed Uai 

National Patent (J otfct- i'xd ef pntKilca ct Iroaresc ialtsi specif/ ea icr,ei llu): 
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AU Australia 
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BC Bulgaria 
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LU 
LV 
MD 
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MN Mongolia 

NfW Malawi 

N[X Mexico 
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NZ Near Zealand 

PL Polaad 

FT Portugal 

RO Romania 

RU Russian Fedentiou • 

SD Sudan 

SC Smgapore 

SI Slovenia - 

SK SloviJda 

SL Sien Leone 

TJ TaJSdstan 
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TR 
TT 
UA 
UG 
US 



Turkey 

Trinidad and Tobago . . . . 

Ulcwne 

Ugaada 

Uaited Stat&s ofAsenca . 



UZ Uibe'idstan 
VN Viet Naai . . 
YU Yugosla'/ia 
ZW Zhnbabwe . 



KR Republic of Korea 

KZ Kazakhstan 

LC Salnl Lucia 

LK Sri Lanka 

LR Liberia ^ 
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of earlier application 
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drawings 
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1-B fee calculation she^t 
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3. □ copy of general power of attorney; reference number, if any: 

4. □ statetacnt explaining lack of signature 

5. □ pnofity docmcvKs) identified in Box Ko. VI « hea(s): 
6 □ translation of bteraational application mtoOaflguage): 

7, □ ^cpOTtemdicntioiu concerning deposited tmcn«^^ 

8, □ nucleotide and/or amino acid sequence listing m computer readable form 
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Figure of the drawings which 
should accompany the abstract: 



Language of Qling of the 
interna tional application: 
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MECHANICAL PATTERNING OF A DEVICE LAYER 

Field of "the Invent:ion 

The present invention relates to the fabrication of 
5 devices. More particularly, the invention relates to 
patterning of a device layer on a substrate. 

Background of the Invention 

In device fabrication, one or more device layers 
10 are formed on a substrate- The layers are sequentially 
deposited and patterned to create features on the 
surface of the substrate. The layers can be patterned 
individually and/or as a combination of layers to form 
the desired features. The features serve as components 
15 that perform the desired functions, creating the device. 

One type of device which is of particular interest 
is a light emitting diode (LED) . Typically, an LED cell 
or pixel comprises one or more functional layers 
sandwiched between two electrodes to form a functional 
20 stack. Charge carriers are injected from both 

electrodes. These charge carriers recombine in the 
functional layer or layers, causing visible radiation to 
emit. Recently, significant advances have been made 
utilizing organic functional layers to form organic LEDs 



wo 01/04938 PCT^G99/00074 

2 

(OLEDs) . Such devices are fabricated on rigid glass 
substrates having a thickness of about 0.3-1.1 mm. 

Typically, OLED devices comprises a plurality of 
OLED pixels arranged to form a display, such as a flat 
5 panel display (FPD) . A pixelated OLED device includes, 
for example, a plurality of first electrode strips 
formed on the substrate. The strips are arranged in a 
first direction. One of more organic layers are formed 
on the first electrodes strips. A plurality of second 
10 electrode strips is formed over the organic layers in a 
second direction. Typically, the first and second 
electrode strips are orthogonal to each other. The 
intersections of the first and second electrode strips 
form LED pixels. 
15 The first electrode strips are created on the 

substrate by patterning an electrode layer. 
Conventionally, the electrode layer is patterned by 
photolithographic and etch processes. For example, a 
photosensitive resist layer is deposited on the 
20 electrode. The resist layer is exposed with radiation 
having the desired pattern defined by a mask. After 
development, unwanted resist is removed to expose 
portions of the electrode beneath. The exposed portions 
are removed by a wet etch, leaving the desired pattern 
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on the electrode layer. Thus, conventional techniques 
for patterning the electrode require numerous steps, 
increasing raw process time and manufacturing cost. 
As evidenced by the above discussion, it is 
5 desirable to provide a simplified process of patterning 
a device layer. 



Siiimnary of the Invention 

The invention relates to patterning a device layer 
10 on a substrate during device fabrication. In accordance 
with the invention, the patterning of the device layer 
is achieved using a stamp with a pattern thereon. The 
pattern is formed by protrusions having a height greater 
than the thickness of the device layer to pattern the 
15 device layer. The stamp is pressed against the surface 
of the substrate under a load which patterns the device 
layer- The load is selected to precisely control 
cracking the edges of the patterned areas but without 
cracking the non-patterned areas. 

20 

Brief Description of the Drawings 

Fig. 1 shows an organic pixel LED; 
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Figs. 2-4 show a process for patterning a device 
layer in accordance with one embodiment of the 
invention; and 

Fig. 5 shows an alternative process for patterning 
5 a device layer . 

Preferred Kmbodixnen-bs of t:he Inven^bion 

The invention relates generally to the fabrication 
of devices- In particular, the invention describes a 

10 process for patterning a device layer on a substrate, 
particularly a device layer formed on a ductile or 
flexible substrate. Various types of devices can be 
formed by the present invention. For example, 
electrical, mechanical, or electromechanical devices can 

15 be formed. Also, the invention can be useful in 

fabricating a microelectromechanical system (MEMS) . In 
one embodiment, a process for forming a pixelated 
organic LED device is provided. 



20 shown, a substrate 101 is provided. The substrate 

provides support for the LED pixel. A functional stack 
105 comprising of one or more organic functional layers 
120 formed between conductive layers 110 and 150 is 
formed on the substrate, creating the LED pixel. The 



Fig. 1 shows a cross-section of an OLED pixel. As 
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conductive layer 110 serves as an anode and the 
conductive layer 150 serves as a cathode. 

A plurality of LED pixels can be arranged on the 
substrate to form an FPD. The FPD is used in various 
5 consumer electronic products, including cellular phones, 
cellular smart phones, personal organizers, pagers, 
advertising panel, touch screen displays, 
teleconferencing equipment, multimedia equipment, 
virtual reality products, and display kiosks - 
10 Figs. 2-5 show a process for patterning a device 

layer on a substrate in the fabrication of a device. In 
one embodiment, the device fabricated comprises a 
pixelated OLED device. Forming other types of devices 
such as electrical and/or mechanical devices, including 
15 sensor arrays, is also useful. 

Referring to Fig. 2, a substrate 201 is provided on 
which the active components of the device are formed. 
The substrate comprises a plastic or a polymeric 
material. In one embodiment, the substrate comprises a 
20 flexible substrate, such as poly (ethylene terephthalate ) 
(PET) or polyester for forming flexible devices. The 
substrate can comprise a transparent substrate to serve 
as, for example, a display surface for an OLED display. 
The use of a flexible transparent substrate for forming 
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a flexible display is also useful. Various types of 
plastic substrates, such as PET, poly (butylene 
terephthalate) (PBT), poly (enthylene naphthalate) (PEN), 
Polycarbonate (PC), polyimides (PI), polysulfones (PSO) , 
5 and poly (p-phenylene ether sulfone) (PES) are useful. 
Other substrates comprising polyethylene (PE), 
polypropylene (PP) , poly(vinyl chloride) (PVC), 
polystyrene (PS) and poly (methyl methyleacrylate) 
(PMMA) , can also be used. 

10 In one embodiment, the substrate should be thin to 

result in a thin device while providing sufficient 
mechanical integrity during the fabrication process to 
support the active components. Preferably, the 
substrate should be as thin as possible while providing 

15 sufficient mechanical integrity during the fabrication 
process. The substrate thickness is, for example, about 
20 - 200 um. Thicker substrates are also useful. For 
example, thicker substrate, can be used where device 
thickness or flexibility is not an issue. 

20 A device layer 210 is formed on the substrate. 

The device layer comprises, for example, a conductive 
layer. Other types of device layers, such as 
dielectrics or semiconductors, are also useful. In one 
embodiment the device layer comprises a transparent 
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conductive layer that serves as an electrode for an LED 
device. The transparent conductive layer comprises an 
indium-tin-oxide (ITO) . ITO is useful in forming the 
transparent anode of the LED device. Other transparent 
5 conductive layers, including zinc-oxide or indium-zinc- 
oxide are also useful. Various techniques, such as 
sputtering, physical vapor deposition (PVD) , chemical 
vapor deposition (CVD) or plasma enhanced CVD (PECVD) 
can be employed to form the device layer. The device 
10 layer is deposited on the substrate to a thickness of 
about, for example, 100 nm. The thickness, of course, 
can vary depending on design requirements. 

A stamp 280 comprising a desired pattern on a 
surface 231 is provided. The pattern is define by 
15 protrusions 285 on surface 231. The stamp is made of a 
hard material such as steel, silicon, or ceramic. Other 
materials that are sufficiently hard can also be used to 
form the stamp. 

In one embodiment, the pattern is deeper than the 
20 thickness of the device layer. This ensures proper 

patterning of the device layer. However, the height of 
the protrusions should be less than that which would 
compromise the support function of the substrate. In 
one embodiment, the height of the protrusions is at 
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least about 2-10 times the thickness of the device 
layer, preferably 5-10 times the thickness of the 
device layer. For example, the height of the 
protrusions is about 0.5 - 1 pm for a 100 mm thick 
5 device layer. The height of the protrusions can be 
optimized according to the mechanical properties and 
thickness of the substrate- 
Referring to Fig. 3, a load is applied on the stamp 
280, forcing the stamp against the substrate 201. This 
10 causes the pattern on the stamp to be transferred to the 
substrate. The load applied on the stamp is sufficient 
to prevent the device layer 210 from cracking in the 
active or non-patterned areas as it is patterned. In 
one embodiment, the net pressure of the load is about 
15 200 - 400 MPa for a typical polymer substrate. In 

general, the required net pressure should exceed about 
1.1 times the yield strength of the substrate material. 

Referring to Fig. 4, the stamp is lifted from the 
substrate. As shown, the pattern on the stamp is 
20 transferred onto the device layer. In one embodiment, 
the device layer is patterned to form electrode strips 
on the substrate. Conventional processing continues to 
form the device. 
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In one embodiment, the process continues to 
fabricate OLED pixels of an OLED device. Fabrication of 
OLED pixels is described in, for example. United States 
Patent 4,720,432 and Burroughes et. al. Nature 347 
5 (1990) 539, which are herein incorporated by reference 
for all purposes. This includes, for example, 
depositing one or more organic functional layers, such 
as conjugated polymer or Alqa, on the electrode. Other 
types of organic layers can also be useful. Preferably, 
10 a plurality of functional layers is formed on the 

electrode. Second electrode strips comprising metal 
such as aluminum or other conductive material are formed 
over the functional layer. The second electrode strips 
are typically orthogonal to the bottom electrode strips. 
15 Providing second electrode strips that are diagonal to 
the bottom electrode strips is also useful. The 
intersections of the top and bottom electrode strips 
form OLED pixels. Various techniques can be used to 
form the electrode strips. For example, the second 
20 electrode strips can be formed by selective deposition 
techniques. Alternatively, the electrode strip can be 
formed by selectively patterning a top electrode layer 
to form the strips. 
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In an alternative embodiment, the pattern on the 
stamp can be formed to include a plurality of devices 
for parallel processing, thereby decreasing process time 
per device. The stamp pattern can be formed by a 
5 variety of techniques. Such techniques include, for 
example, grinding or photolithographic and etch 
processes . 

Fig- 5 shows another embodiment of the invention. 
As shown, a stamp comprising a drum 580 with the desired 

10 pattern 585 thereon is provided. The drum stamp is used 
in reel-to-reel processing. A long flexible substrate 
501 with a device layer 510 formed thereon is provided. 
The substrate is translated through the drum while it is 
pressed under rotation, patterning the device layer. As 

15 shown, the substrate is translated in a direction from 
right to left and the drum stamp is rotated in the 
clockwise direction. Reversing the direction that the 
substrate is translated is also useful. Reel-to-reel 
processing enables parallel processing of devices. 

20 While the invention has been particularly shown and 

described with reference to various embodiments, it will 
be recognized by those skilled in the art that 
modifications and changes may be made to the present 
invention without departing from the spirit and scope 
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thereof. The scope of the invention should therefore be 
determined not with reference to the above description 
but with reference to the appended claims along with 
their full scope of equivalents. 
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What is claimed is: 

1. In the fabrication of a device, a method of 
patterning a device layer comprising: 

providing a substrate comprising the device layer 
5 on its surface; and 

patterning the device layer by pressing a stamp 
comprising a pattern against the substrate. 

2. The method of claim 1 wherein the device comprises 
10 an organic LED device. 

3. The method of claim 2 wherein the substrate 
comprises a polymeric substrate. 

15 4 . The method of claim 3 wherein the substrate 
comprises a flexible or ductile substrate. 

5. The method of claim 4 wherein the substrate 
comprises a transparent substrate. 

20 

6. The method of claim 5 wherein the device layer 
comprises a transparent conductive layer. 
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7- The method of claim 6 wherein the transparent 
conductive layer comprises a conductive oxide. 

8- The method of claim wherein 7 conductive oxide 
5 comprises indium-tin-oxide . 

9. The method of claim 8 wherein the pattern is 
produced by protrusions on a surface of the stamp. 

10 10. The method of claim 9 wherein patterning the device 
layer forms lower electrodes on the substrate . 

11. The method of claim 10 wherein the protrusions 
comprise a height greater than a thickness of the device 
15 layer - 

12- The method of claim 11 wherein the height of the 
protrusions is at least about 2-10 times greater than 
the thickness of the device layer. 

20 

13. The method of claim 12 wherein the stamp is pressed 
against the substrate surface under a load without 
causing the device layer to crack in non-patterned 
areas • 
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14. The method of claim 13 wherein the load comprises a 
net pressure of greater than about 1.10 times a yield 
strength of the substrate. 

5 

15. The method of claim 14 further comprises processing 
to form OLED pixels. 

16. The method of claim 15 wherein the processing to 
10 form OLED pixels comprises: 

forming at least one organic functional layer on 
lower electrodes; and 

forming upper electrodes on the organic functional 
layer, wherein OLED pixels are formed where upper and 
15 lower electrodes sandwich the organic functional layer. 

17. The method of claim 3 wherein the substrate 
comprises a transparent substrate. 

20 18. The method of claim 17 wherein the device layer 
comprises a transparent conductive layer. 



19. The method of claim 18 wherein the pattern is 
produced by protrusions on a surface of the stamp. 
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20. The method of claim 19 wherein patterning the 
device layer forms lower electrodes on the substrate. 

5 21- The method of claim 20 wherein the protrusions 

comprise a height greater than a thickness of the device 
layer . 

22. The method of claim 21 wherein the stamp is pressed 
10 against the substrate surface under a load without 

causing the device layer to crack in non-patterned 
areas . 

23. The method of claim 22 further comprises processing 
15 to form OLED pixels. 

24- The method of claim 23 wherein the processing to 
form OLED pixels comprises: 

forming at least one organic functional layer on 
20 lower electrodes; and 

forming upper electrodes on the organic functional 
layer, wherein OLED pixels are formed where upper and 
lower electrodes sandwich the organic functional layer. 
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25. The method of claim 3 wherein the device layer 
comprises a conductive layer. 

26. The method of claim 25 wherein the pattern is 
5 produced by protrusions on a surface of the stamp. 

27. The method of claim 26 wherein patterning the 
device layer forms lower electrodes on the substrate. 

10 28. The method of claim 27 wherein the protrusions 

comprise a height greater than a thickness of the device 
layer. 

29. The method of claim 28 wherein the stamp is pressed 
15 against the substrate surface under a load without 

causing the device layer to crack in non-patterned 
areas . 

30. The method of claim 29 further comprises processing 
20 to form OLED pixels . 

31. The method of claim 30 wherein the processing to 
form OLED pixels comprises: 
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forming at least one organic functional layer on 
lower electrodes; and 

forming upper electrodes on the organic functional 
layer, wherein OLED pixels are formed where upper and 
5 lower electrodes sandwich the organic functional layer. 

32. The method of claim 2 wherein the substrate 
comprises a material selected from the group consisting 
of polyester, poly (ethylene terephthalate) , 

10 poly (butylene terephthalate) , poly (enthylene 

naphthalate) , polyethylenesterephtalate, polycarbonate, 
polyimides, polysulf ones , poly (p-phenylene ether 
sulfone) , polyethylene, polypropylene, poly(vinyl 
chloride), polystyrene, and poly (methyl 

15 methyleacrylate) . 

33. The method of claim 32 wherein the device layer 
comprises a conductive layer . 

20 

34. The method of claim 33 wherein the pattern is 
produced by protrusions on a surface of the stamp, the 
pattern is used to form lower electrodes on the 
substrate. 



25 
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35. The method of claim 34 wherein the protrusions 
comprise a height greater than a thickness of the device 
layer to pattern the device layer . 

5 36. The method of claim 35 wherein the stamp is pressed 
against the substrate surface under a load without 
causing the device layer to crack in non-patterned 
areas . 

10 37. The method of claim 36 further comprises processing 
to form OLED pixels comprising: 

forming at least one organic functional layer on 
lower electrodes; and 

forming upper electrodes on the organic functional 
15 layer, wherein OLED pixels are formed where upper and 
lower electrodes sandwich the organic functional layer. 

38. The method of claim 1 wherein the substrate 
comprises a polymeric substrate. 

20 

39. The method of claim 38 wherein the pattern is 
produced by protrusions on a surface of the stamp. 
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40. The method of claim 39 wherein the protrusions 
comprise a height greater than a thickness of the device 
layer. 

5 41, The method of claim 40 wherein the height of the 
protrusions is at least about 5-10 times greater than 
the thickness of the device layer. 

42. The method of claim 41 wherein the stamp is pressed 
10 against the substrate surface under a load without 

causing the device layer to crack in non-patterned 
areas . 

43. The method of claim 42 wherein the load comprises a 
15 net pressure of greater than about 1.1 times a yield 

strength of the substrate. 

44. The method of claim 43 further comprises processing 
to form the device. 

20 

45. The method of claim 4 4 wherein the device comprises 
a device selected from the group consisting of an 
electrical device, a- mechanical device, a 
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electromechanical device, and a microelectromechanical 
system. 

46. The method of claim 40 wherein the stamp is pressed 
5 against the substrate surface under a load without 
causing the device layer to crack in non-patterned 
areas . 



47. The method of claim 46 further comprises processing 
10 to form the device. 

48. The method of claim 47 wherein the device comprises 
a device selected from the group consisting of an 
electrical device, a mechanical device, a 

15 electromechanical device, and a microelectromechanical 
system. 



49. The method of claim 1 wherein the substrate 
comprises a material selected from the group consisting 
20 of polyester, poly (ethylene terephthalate) , 
poly (butylene terephthalate) , poly (enthylene 
naphthalate) , polyethylenesterephtalate, polycarbonate, 
polyimides, polysulf ones, poly (p-phenylene ether 
sulfone) , polyethylene, polypropylene, poly (vinyl 
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chloride), polystyrene, and poly (methyl 
methyleacrylate) . 



5 50. The method of claim 4 9 wherein the pattern is 
produced by protrusions on a surface of the stamp. 

51. The method of claim 50 wherein the protrusions 
comprise a height greater than a thickness of the device 

10 layer to pattern the device layer. 

52. The method of claim 51 wherein the stamp is pressed 
against the substrate surface under a load without 
causing the device layer to crack in non-patterned 

15 areas. 

53. The method of claim 52 further comprises processing 
to form the device. 

20 54. A method of patterning comprising: 

rotating a stamp comprising a drum with a pattern; 

and 

translating a substrate with a device layer thereon 
as the stamp is rotated to pattern the device. 

25 
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55. The method of claim 1 wherein the substrate 
comprises a polymeric substrate. 



56. The method of claim 55 wherein the pattern is 
5 produced by protrusions on a surface of the stamp. 



57. The method of claim 56 wherein the protrusions 
comprise a height greater than a thickness of the device 
layer to pattern the device layer. 

58. The method of claim 57 wherein the stamp is pressed 
against the substrate surface under a load without 
causing the device layer to crack in non-patterned 
areas . 

59. The method of claim 58 further comprises processing 
to form the device. 



60. The method of claim 59 wherein the device comprises 
20 a device selected from the group consisting of an 
electrical device, a mechanical device, a 
electromechanical device, and a microelectromechanical 
system. 
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61. The method of claim 59 wherein the device comprises 
an OLED device. 
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